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cit*3ii] £ sc 7 ;u s ^ h* * 5 & 3 l> 
- p&tf a 1 3 Oj vms&timfrnz ?£«7;P5 - 

[it*9t2 ] ^ffi&J&ftt \sX*&&6<DtiamjL\tZ. 

T-5, »*9llXtt2B9li03Ertt. 
[if *9f 4 ] Jfctt&JttgttiZftf- LT2 0~5 0H:t% 

*5 3 ST?©v*m* i 9iSE«©;£-Sc. 

*t?&*r> *da*#»*»*r * <fc 3 atTttrs . 

[«*9i6 ] f«^©agS«ft7^5 n£A 
^©SJfc^ifrS, ¥*9"CO. 1~1 0 y.mCOA 1 jOsSc 

-f n* i 9CfB^©:?jife. 

n»*«7] 7^3 aria 0«7E^&SMfc*© 

tt&<to£lsT* CaO, CtjOs, CuO. CujO, 
CoO, CoiOj, FeO, FeiOi 1 Fej04, Hf 
Oj. L ijQ, MnO, MgO, Mo'Oj, NajO, N 
biO> NbiOs. NiO, Si Oj, T i O, T i 
Oj, VjOs, WOj, Y2O3, ZrOj, A7-fK X 
fc^l/, >>)Vn>m&, ?-?>W&^ MtffcFe, T 
i, Co, Ni, Zr, Si, Nb^r©i£E, 
;U3> (Z r S i 04)^«-f;P^^ h (FeTi 
Oj ) <D?)V— ~7ft iUZ&tS. < t h 1 fflDft&ifi&S 
fT5TfM#e^1-«, §9*91 1*5 6 £T?©<^ 

■f ft* 1 3iie«0#ft. 

[lt*9C8] »E^$nfc«»i^, :7V* 
SgfiST-o , If*9C 1 * 5 7 £T?©ViT*l* 1 9ffE^© 
[!9*9C 9 ] &MW<n$m<ntz.tb\z.. o . l ~ l o o 

©;ars. 

[§9*9C 1 0 ] j£JB#©SS3H©fc*K:^ bfc»*a 

911*5 9 ^T?©vif ndusis^o^s. 
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1*^10 ^©Ufft*^?^©;^. 

[§9*5? 1 2] s&^s-s*-^, 
ft. 

[ff*9! 1 3 ] *T8£iHlritt®#S*4£ds 5-50% 
77* -5. §9*911 1XB1 2ESK©*fc 
[§9*9U4] 0. 5—1 0 0 0 tfmCD££g£:rr-S 

*a«*i»Rrfl«iltt«»*«WJ-4, st*9U i, i 

[fl*9U5] ^Snfctt9S^#&XKtiBIB&&$l< 
*, S?ffc$, JKflstt, S-ft*, *tftt®:*«/B:tf'7-'f 
fc4&*5&-5, 89*911 1*5 1 4£t?©^f*ft*l9f 
iESS©:£fe. 

[§9*9? 1 6 ] m&wRximm&*t#&* mm. 

y-ft^Vh'-. SiC, AI2O3. S i 2 N< . T i C, 

So 

[19*91 1 7 ] ffl3Sffi#^«^IH4^*i, 5 - 1 

5 0 nmo^^-r^^x^m^B^x^m^B 
*i*5&s, i*ai 1*5 1 4^<D^Tnftimm 

[19*9C18] g^«^e.7S:-5|gsi^#)«r^-r 

©SiC, S i CB, S i CBN, S I s N« XKi/Rtf 
A7-f l-©§S3§*5&-3, 19*911 7Xttl 8|B^©^ 

[19*9*2 0] ^ffi;£J§Mfc*P/M-StZ£9Set£ 
ft -5, 19*91 1*519 £7?©^* ft* 1 9CIE^©* 

[19*912 1] 5 — 6 0 jswggaSHfL^s^T-s^-tf 

riU*fls*«Ht-*. »*9f 1*520 £7T©^-f ft* 1 
9fiB^©;frfe 

[§9*9122] HP*ta**»l 0~4 ft 
*9C2 llE^O^ifeo 

[I9*9f 2 3 ] ?-ii.5g^f$:*»*5x^-S:±{Cil^{C^ 
fig^tlT#fef-5, I9*9i 1*522 STrffi^Ttl* 1 
9ilB^©^5S. 

[I9*9s 2 4 ] «|««r»* 5 fc*3fci:j*»fl:±©lflfi 
^©**, 1 0 wm~l cm©®/PT?S2a§^.S, if* 
912 3|EiK©^?s. 

[S9*9»2 5] **i»ja»#*ft***©SS* t f , 'T7 
1 00 0-1 40 0'C©P5©iaST?^?g Sf*9C 

1*5 2 4 R-e©v^n*i9ilS^©^ft. 
[19*91 2 6 3 *«esssan&*«JSfi*# s«st- 

•5, l^*9f 1*52 0 S-C©(/i-Ttl* 1 9(SB®©^. 

[I9*9i2 7] 1 4 0 0—1 7 0 O'COSa^fS 
;^C-SSifiT-5, §9*9? 2 6fS8©#&. 

[I9*5i2 8 ] ^m&jmZ* 6 6 0-1 3 0 CC© 
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£lf*^2 9] 7 5 0~1 1 0 0*COia*T?fflaft* 
3 0 ] ^ffljsgJgfcS, 4>£ < i feSffiflMW* 

#AlXI4««Al**iiaiS*4. «#311j6>5 2 

9 S-eoni*n* 1 JSE^cD^iS. 

3 2 ] »«xtt*'fcsnfc7';w5 =.&j*xti 

1^6 3 0 ^©W^fta* 1 5IE^©;frft> 
■?A-g-^T?^ST'5st*TSl^e> 3 2ST?OV>-ftl*»l^ 

e«©#Se. 

*#ffl^+T8 0 0—1 4 0 Ot:©ffl*-Cl«lS»T*Ct 
a^SI 1 /S>5 3 5 *TJ© Wfnri* 1 35fl3Sfc©>a 

gttXI4a7ett©#B*S+T?, 1300-1600^© 

i5>5 3 5 IST?©V>-f ft** 1 ^IS*©^&= 
M#313 7 3 »#9ll!8»&3 6$T?©wrna>13l 

[M3&9I3 9] ■W&3U#S3 6ST?©Vv$ s *ij&>151 
H**S4 0] tt*BlA»6 3 6ST"OV»m!fl»15( 

[0 0 0 1] 

B89!©JRT*KWfi-»] £JE-e5S y £Ss 
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$\ js^#Tatf/Ote&fc&#T^©i£E©;fc»© 

•5. 
[0 0 0 2] 

m&<D%tm 1 7 5 y i'XB^S 1 7 5 ^ ? O^W 

©flHJff£:I?i8©,E&£:fi-l/T, H5VMMI© (high-value 
added) *m«e8T*Jl£T!a*. S6»18*tfe©A 

Sfift#Sli:fi3XhT, =7*y hS^x-:/ (near 
net shape) T*> ffiMTu^S, 

[0 0 0 3] -fe75y^^K:^--5ffL/Vi^5Sn>-fe: 
nrv^=k3fC-fe75u/^Vh'J y^X4"Njg2©tS £ 

ffi*atrcii"e»-5. caac^uTcwa, ai.Ojy 

h'Jy^X+m te^njfg^z r Oa*£f- (" Strengt 
hening Strategies for ZrCk -Toughend Ceramics atHig 
h Temperatures ". J. Mat. Sci. Eng., 71 (1985) 2 
3) XIJS i CJtWX* — (" TZP Reinforced with SiC 

Whiskers ", J. Am. Ceram. Soc, 69 (1986)288) T? 

d»iftSSit^*^rr-5^JS», SEST-ffilftro-fe 7 3 y 2? £ 
^©^t"e5fegT€75:VifcJ6C, &JR©ffl*&#-K^r8& 

idiSiiafCTfe-pT^^tlfc (" Effect of Microstructu 
re on Thermal Shock Resistanceof Metal-Reinforced 
Ceramics". J. Am. Ceram. Soc. 77 (1994) 701&tf" M 
etalle verbessern mechanische Eigenschaf ten von le 
ramiken", Spektrum derffissenschaf t. Januar (1993) 
107) , #sna:IS-fctt. M^D-/yh 

h+r— (Metcers) J V*5^*T?iR;£BlC^&5. £© 
Tj-fe©^*^ aABSfelr— /y hitt^-fc^:s©R 

U- (frei) J ©ttffliO 0Aff«C^BWW 

^tt^^T-S ("Metcers - a Strong Variant of Cerae 
ts", Cfi/Ber. D5G 71(1994) 301) . 
[0 0 0 4] d©SrUViS?a©^Jg— k75y^-fi§ 

©^li^fc (DMO) £"m%i2nfr. c©*^> Al/ 

AhOj -**««js«a i fssi«±Ka»«*»^©eftc 
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cfcOjs&St"^ (-WAff, "Formation of LanxideTM Cera 
mic Composite Materials", J. Mat. Res.. 1 (1986)81 
2&£5 w Directed Oxidation of Molten Metals", in: Enc 
yclopedia of Mat. and Eng. (Ed. R. W. Cahn), Suppl 
ementary Vol. 2. Pergamon, Oxford (1990) 111# 

jrd o 4&<Dm&*j&ttma* y^ti^v^ CAppiica 

tion of the Infiltration Technique to the Manufact 
ure of Cennets", Ber. Dt. Keram. Ges. ,48 (1971) 26 
2-8) »tf#?Lttt 93 y *f«J«»#fi!)»B*«S 
fiJVi&Sa ("Method for Processing Metal -Reinforce 
d Ceramic Composites", J. Am. Ceram. Soc. , 73 [2] 
388 - 393 (1990)) T&^o tfXEEtjfe& (Gasdruckin 
filtration) »*l©ffi^£JBS-fc5 3 y ^tHUjS^ 
#>t"v»aS**TOttSfi«t* («7Ltf. "Microst 
nicture and Properties of Metal Infiltrated RBSNCo 
mposites" J. Eur. Ceram. Soc. 9 (199161-65) # 

jrd . 3^^«*£*-e*Biu ?t^rvi 

jggtM^: 1 0 0 — 2 0 0"C±@£ffl«i&*#*jft«Sft 

[0 0 0 5] Al*iSaL&Al 2 03^»ft:^«aft4tl- 

©KJSS&a (Reactive Metal Infiltration) fdS^< 
(^Jx.lJ "AlaOs/Al Co-Contiuous Ceramic Composite 
(C) Materials Produced bySolid/Liauid Displacemen 
t Reactions: Processing, Kinetics and Microstnictu 
res". Ceram. Eng. Sci. Proc. 15 (1994) 104#JH) * 
[0 0 0 6] A 1 R&A 1 2 0 3 &Ji<D&&itmigM# 
}i. TJl^ y h^JS (SHS : Self-Propagat 

ing High-Temperature Synthesis) iZ<k V§Hj£~t : 5 Z. t 

MO + Al -* AhOa + M 

it^H^^T "Comfausion Synthesis of Ceramic 

and Metal-Matrix .Composites", J. Mat. Synth. Pro 
c. 2 (1994) 71 Tk'tf "Thermodynamic Analysis of The 
rmite-Based Reaction for Synthesis of 0xide-B4C Co 
mposites", J. Mat. Synth. Proc, 2 (1944) 217 
227#M) o ±T©SHS-4S^#»f4ftlll^FtBa*<0 

1 0 0MPat±H«©fa»"e»D* »jSJWil/"Cfi 
[0 0 0 7] ^<©4rSKHT«*fl»WSSE© 
^Hte*ttfc«**A*c<fc"ea*. ft-fcl, Al (7 
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(M/ili, "Intennetallic Compounds", Mat. Res. So 
c. Proc. Vol. 288, 1993085) 0 L,^L&#e, x ir^ 

Wyh^W, MMtt (Heissschmiden) , JRbfflff 
iaXfSSWaWTkJE^U'^ (Heissisostatpressen) Xfi 
»55J«» C «fc o T G> *^£»Wb6* bJIBt? » 3 fc * T? 

(#fC "Powder Processing of Intermetallics a 
nd Intennetallic Matrix Composites (IMC)" p:93 - 12 
4 in Processing and Fabrication of Advanced Materi 
als for High-Temperature Applications-II, ed. V. A. 
Ravi etal, The Mi n. Met. Mat. Soc, 199308H) «» 

^J^tStTS (M%-\£ "A Review of Recent Developments 
in Fea A 1-Basede Alloys", J. Mat. Res. 6 (1991) 177 
9 SI? "Powder Processing of High Temperature Alum 
ini de-Matrix Composites", H-T Orderd Intennetallic 
Alloys III, 133 (1988) 403#flg) <> ^©*3a«^ 

c?ft^;^^fc ("Reactive Sintering Nickel-Alum in ide 
to Near Full Density", PMI 20 (1988) 25) ^ Xte 

b^l^Ofctfftfcrfc&tt^fc ("SHS of TiAl-SiC a 
.nd TiAl-A1203 Intermetallics Composites", J. Mate 
r. Sci. Let., 9 (1990) 432) . 
[0 0 0 8] ^S^^XOS^f 

7;U5-p^rl 4 0 O^£te£^C±0o^Ti£§o 

jo^SSDMOS«C 4 eS I**Xf4Mff-&*©A 1 

A 1 2 0 3 |K^tC:^>^TCDa-iS^nI|l"e, 

sc. we 2 cm/H©»sja*eajHK:ia<, *n 
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[0009] wcL.fc-acD^e^ft-r^fca&^a* 

ffiSKSSUTA 1 2 0 3 ^RZSY)]/^ — FS&V&Swi 
»IC|Eg&Sli\ 0 3 Att) f«. 

fttt, a) 1 4 0 0T3£±[M3^X*^U£^I4& 
61*, b) 2K7>SJS2fc^iRffi<bttl 0-2 0%<D&$6i: 
££>£££*£?)£) ^^^^co^ffi b 

t^o, c) ^»»nt»SJfe«i^^n« 

9Sffl^WD> d) f&fffl&A 1 »*^Sfi"&»^ U 
ift'O, e) »W©Wfcaitt5Al«S' (festtoyS 

a^si&s-efe-s) ttiEaifcwiiST?*"^. f) ^<o^m 

[0 0 10] 

asRoicjisc * EHt-r s - 1 x « ^ ^ 

[0 0 11] 

1 2 Oz ©«aEo*viffi'*^rfa^Kt ^ a y 

+T?7;i/3 — FK:tf A 1 1 Oa 0»jSi*trt)ns JTM 
[0 0 12] 

[0 0 1 3] t£t>T, ^Wjli©*^ »&»«<Z>JgBg 

*^co««xf4^«^aftfc«JB , T?flPttr5 £ t* 1 

A l 8 03X^7;i/5^HS*#T54?5!- (£l« 
Cftti-3Atat (»«7;W3^-7-;P3-l«'& 
^ ; infiltrated alumina-aiuminide alloys) ) 

3TiQ 2 4- 7A1 - 2AhQ 3 + 3Ti 
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Al 

mt^vWZfc&A 1 203£-, J8SS:jffi»#K*H^T2 0 
#»S:»JES1"*A la03ffidi#*ET*J:3&aTA 1 2 
[0 0 14] AhOsliH ¥^0. l-10/im© 

as^trs a 1 2 o 3 at t-s^^tfijts^o ^jiffl 

f4 1 W>1±.<D S A<D 7;l^ — F S^flfS : T i A 1 , T 
i A 1 j, T i 3 A 1 , N is A K NiAK F e 3 A 
1, FeAK ZrsAK NiaTiAh Fe 3 (A 
1. Si) , NbAls, NbaAl, TaAh, Ta 3 

AK FeCrAl, Fe3AlC, C 02 T i A 1 , F 
eTiAh T i 2 N b A 1 , Tie (Al, S i ) 3 „ 

a -etc, ajb«i4 a 1 acitai-e-g-s. as 

C CG^flMSttAu, Ag, B, Ce, Cu, Ca, 
Cr, Co, Fe> Ge, Hf, K, U, Mo, Mg, 
Mn, Ni, Ta, Ti, Zn, Z r. Si, Sb, S 
n, Y, Sc, W, V<DZf)V~ ^SfeSjn^S^^T 

[00 15] TVl^ — ^Afc^fcB«S«TfBT?*9, ^* 

f4, CaO, CnOj*' CuO, CU2O, CoO, C 
O2O3, FeO, Fe 2 0 3 , FeiO*, H f O2 , Lis 
O, MnO, MgO, M0O3, Na 2 0, NbiO, N 
b 2 0 5 , NiO, Si0 2 , T i O, T i O2, V 2 Os, 
WOs, Y 3 0 3 , ZrO z , i?-fK ?,\±*)V. *J)Vn 
>BfcS, ^i?>M&3£Zt\ZF Ti, Co, Ni, Z 
r. Si, Nb**£>S£H* ^c^;Pn> (ZrSiO 
4) Xtt-f ;W**-f h (F e T i O3) Tfe^, 
[0 0 16] £©^«J05Jg#:tt s ^<0»*<&&*i£fc 

£o> i^«y^x^ 4ttB«»xf4^uy^aaj« 

0. 1-10 0/im, tfK^fJKO. 3—10 

a. ^g^^ 3>S^)^?5:< it) lScoj;i^^r:^A 
fci; 5 JlTuojfgfe^ib^S^A 1 2 o 3 v>mz, =?m$3& 

[0 0 17] co»*ffl^«i4«*»c«kCi4iat^*t»X 

d(DJ;3a:*iaiffl*lni«©#a«'&»4, »W 
^C, 5-5 0%©r a ^Ci^ut^t^o cfcO^tfeX 

f4ck0/haft»iij*c!>«*. **a»*©»'6}4t»f4^ 
I^USSfdi&S^nT. s bU<»4»J:'5iLfc*l»»» 
tt«#tefc*. ClCD«3affl#»Xf4attfe»»f4, *?iJ 
fCO. 5~1 0 0 0/im<Z)|Ig^tT^ o # 

SifcS»f4, ftit*. 
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Xitir^^tm^uo. *nwtc::©*f»fi#*. Mir 

^:>K, S i C, A I2O3, S iaNr, T i C, Vv'CX 
«/3t^Z rOii5^a5. ZrOi l2iSasi;itia©j525© 

[0 0 18] COffrtMH *ft»*»#T7** 
[0 0 19] ^JfC, dCD^*il^tt. A ] 2 0 3 t§>6i 

TV^r tan?*, ceE>jMartJ#»4»fc:/Wgxtt5~ l 

5 0 moi»aft*r*a*Bau^f^»aB»!8»6!a 

[0 0 2 0] COD**. ^SlJ^^SC^S^^-Si. 

sJE|.fi, @}%.i£S iC, SiCB, Si CBN. S i 3 N* 

■5. ofedio fcA 1 2 Oi ffl**^MJ&J£#©*WJtKg! 
MAKf A 1 2 O3 ^©jfei&gjsfcJ&ftc&EcO Sir 

[0 0 2 1] jfeftttJ&gttt) L, < ttllMK#©Ma©;fc» 

fcg^sn^a^s^-tifs^ a sic. 

[0 0 2 2] »&lCJ:Otte^*l^tEn**«S*Sj56» 

^©^js-t-siisski^o. ^a^j^coscjL^aa 

tWET^X/St^C^O. 5 0— 9 0 0MPa© 

E*T. ^MfiS4 9»TD (5 0MP a) —6 2 
56 OOOMPa) OWe^t:i'Tr-5Cl<i:^"e^-£o 

[0 0 2 3] Hnr*ft3L*e**lK5~6 0%. ftC 
'-HflJtC 1 0~4 0 ^T^i-So 

[0 0 2 4] ^fgj£^#:tsL<}*fflS#te^^J£# 

©=fc V feX y U-SkfilCfc 0 ^^SS^tlTViT t> <fc 
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a#W6n-5) , ^©185. 1@*©jfte. Si-hiltOT© 

l»«#lctoT#j£©SrasS£tt*. <£»-e, 

[0 0 2 5] JfcBWCCWSGifcafcfc^T, INKfl« 
*^»^6ft*tf«05jl6*jafflN*±C. 10 it 
m~l cm©BJPT?att«Ci:OTS4. r^L-Tg 

3d£an?ifS. .£©gfeigg#:«. *?iJ^^-&fl©# 

h^c+u, 1000-1400 *c©i&s-e 

[0 0 2 6] tMSCfcJ;5K:, £-?Lte©7in?&3g3ft;fc 
£©«fc5fc^ffijajg#«0!I.JUil 4 0 0"C— 1 70Ot 

©ta^-e#-5 c t an?£ -5 . 

[0 0 2 7] Wl!5Lfc c };'5K^i£an^.^M^#:X 

•5. 3iiSfcia£tt6 6 0-1 3 0 013, ^JC7 5 0 — 
1 1 0 O'C-Ucfe-5. d©fflS«, ^^J^fcXtefjl* 
#***#© ^At^Sat^ dilcfc 0 ff fen 

fflr*iliKJ;0fTton-S. $&K7^$-?A <£l*7 

T?, ^J^.fSNjXraAr+1?, jSTuttC^B^+T. 
• AffJWUS— JVjtf* (Foraiergas) , H 2 ^XfSinJET 
Trfrtoti-5. WfC, ««7^5=^Afi^ffi*T"CX 
«X^-f — X-^^Xy^-c (Saueeze-Casting) T? 

[0 0 2 8] ^±(c^sn^^#^SiST«^^ 

A^6 6 Ot^iiaiSt&JSC&fc^U SMfr^ui 
ra^tC, m&X\$zfyX-?mM\ CVDXfiPVDKJ; 
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rj t)\szl - a £MIE#©SM±K:S:§T3 £ £ t> slits 

[0029] *»wfc±o«easn«:a-&3a»*iP» 

R*&#<Z>#H«+T?* 8 0 0 — 1 40 OICCOaST?, 

a i io«©i«vi«ft©±jB^»ja6Sft*S"ea«ftan 

ll5Fg^»4Jl7CttC!)*BjK+'e, 1 0 0 0-1600 

[0030] *»s^±5*i*©*ftiB*a*»««K: 

TiOa, NiO> ZrOa, Nb20s, CaO, C r 2 
Osx CuCK CuaCK CoO, CoaOs* FeO, F 
eaOs, Fe 3 04. HfOa. L i a Ch MnO, Mg 
CU M0O3, NaaO, NbaO, NbaOs, NiO, 
S i Oa. T i O, T i Oa, VaOs, WOa . Y2O3, 
ZrOa, AM K S?;U3>HiS, 

(x + 2) A 1+ (3/y) MO 
MOtt^RaftttSrSU Mr A l3/y«ffijS-r^T;I/^ 

^Hij*»#tt* 



12 



:Fe, Ti. Co, Ni, Zr, Si, Nb 
#K5?;i/n> (ZrSiOO X^-f^^t 
-f h (FeTi0 3 ) ) i^sa*»*^^rt»*«* 

1 0 0 0-1 4 0 ot:cDta^T, bpt*»?l* 

(P«) A* 2 0 — 5 0 %<Z)raK&3J;5KI?^^^£lr 
ftlnttfCA 1 a0 3 S^TS©*^*JT?*-5. 
*?fJtC, A laO» AlaQifli^fti^fc^a* 

#v (01 a MB) £«t^A 1 +K:S»L, 

(I3a) , 'SET (lN2> Ar, RSSK^ 

» XttinffiT UlXHEil* At, Na«Xtt»«»BE 

$t#cA 1 -?^§£-£3o Wa^nBK:, R^BJfcO J: 

AliOs+Ma/yAli (1) 

[0 0 3 1] 

[0 0 3 2] tt*©aitJCE»*tltVi5. 

[0 0 3 3] 

[SI] 





ftV | 


1 13 Al * 3 rio, - 


2 


Al.O, 




3 TiAl n 


190 


* 1 


j 7 Al * 3 TiO, 


3 


Al,©, 




3 TiAl 


90 


* I 


S Al + 3 TiO, 


2 


A1,0, 






71 


* 1 


28 Al * 3 Nb^O, - 


S 


Al^ 




6 NbAl, 


105 


' I 


12 Al * 3 MbjO, - 


S 


Al,0, 




2 NbvAl 


31 


ft 1 


13 Al t- 3 Hb,0, - 


s 


A1A 




3 'Mb JO. 


36 


% | 



[0 0 3 4] ^n^S&a^a**^ 
[0 0 3 5] 



av - av (i-p) 



(2) 



[0 0 3 6] Ptt*«J«^©l8*?L#F«;R 



[0 0 3 7] 



tx-P 9 ) v M +? g 



[0 0 4 0] c<Bgtt»SHK<z>BKK:. *«J*»#©*M 



W2] 



[0 0 3 8] jfcSffWSS'l*. 

[0 0 3 9] 

«2] 



(3) 



(3) 

13 

[0 0 4 1] ESfC&^T, m 1 fi*fe9f(CJ;-s> i - 3 
A-&l$M*tRZfil -3 A-jawgigOErgSSU 0 

^fc^#Jw^fr©SJSC*3tf-5 A 1 j OifB©f|UHS:^ 

r. 

[0042] P = AV (02-1 #180 ©*£, ?#J£ 
»#©±»©3lSSmi4RJ6*JSE* ( A 1 j Oj +M 3 / r A 

4&fc<fcE>S*'5ia"C^fcVs3!fy] (Pr.st = P-AV) « 
A]X»A]-&4KJ:0ai6 6ti* (dftfctwns, 
0 2-11 #180 . 4#tCT i Oj— A UQ 3 + 

T i A 1 1 ©3RK*V»TfiJ*»«3nfc i ~ 3 A-K» 

ma>tt#)\zttj&&/}^^&£ (^0P<AV) , KJo 
««©IB«C*«!ft«*6*fei;* (BB2-I I I a~ 
e) . ftlZZ rOa-AhOj + (ZrAh, Z r Al 
,) ©JjSCi3^T, A 1 ^a4&*X©KJ&£J£M©i£3I 
fcK D -5 (02-111 c#M) . 

Aiio.ir-&c!Jistn©»a- (*tiKiop>Av) . z 

rO. ( + AhOj) »£&»£© A 1 

■5»5R?635:A 1 2 O. - (ZrAla. ZrAl.) -f&Wfc 

[0 0 4 3] *5S^fCJ:-5*feK«k?3, fct^T^©^ 

g&SJ^sst, n-fbsfejstt, k 

1 . ^±iC^.«SlJ&5f- i - 3 Ad> SSSaSffl©— 7" 
[0044] 2. S5S©*H© i -3 ASS*, t3£9 
[0 0 4 5] 3. *9 3y**ja»fr!£WT?&<. £ 

js© (m&rcm) ©atBawowsattRWiaa^n-fe 

[0 0 4 6] 4. 886a-fc£ttfc«*4f»K-3^T© 
i -3 A- T h'J y^^^^b^^Otf-'f h-? (in 

situ) gJjSS. 

[0 0 4 7] 5. KjSWit^fCiaL.fcT-iisS.j^^OiS 

-e) .• 

[0 0 4 8] 6. ffiffi, Jl, S£ (Joining) Stf"? 
hU y © ^ © ^Hi J^-fc © SJig CD it * OSSX tela 



#ffi¥9-2 27 96 9 
[0 0 4 9] 7. tl&sfcXtt^TXV&af, CVDXiS 
[0 0 5 0] 8. 7 5 0—1 1 0 0"C©i&g-?©, t? 
i&gT?©?£# A 1 ^(D^ffifcMfcBSh (=& L< lijS&JU' 

&©syg. 

[0 0 5 1] 9. ^ftXh^S 0*i"f— X+f* 

5*<r >^©) &r«a©A 1 j«»s»a©fc*K:ftfli3 

[0 0 5 2] 10. n F -KjeofcaftOSttA 

[0053] ii. ao©a25W©A i K±a*a»c 

?Lte© i - 3 AfittttftaatfiB. 
[0 0 5 4] dnSOWttcat-^*, *J8«K«J:0#6 

ffitir. wttcb&^ff. *««aHH?. =£-?m& 

[0 0 5 5] 

IXHsmi Jfc©5ii*fcltt. *$8BfttH&B©Siafi»S« 

[0056] es 1 

KJSzS (2) Rtf (3) KIB^anfcHffSfflfflTSft: 
86C ^fflMS^MC^Sbfe : T i Oj 3 
SiS&tfAIjOs 6 8§t%d^SI>S*I^l 0 0 
g«H2.QtfrT?l h##L-, ■€-©&, PhA-^ (Rotov 
ap) T?tt*U 3|ft«*IMc£ET?3 0 0MFaT?*Sl 

Jfc. i05*SSCDI£WJISe 0 5eDT©MSfl/TH 
fc. Htl*^«+"ei 2 0 0XJTf3 0^©^«*feBKi 
0*MS9CT?«^<^'ft;$-&fc (Pg=4U) . £© 

P = 0. 6 8S^AV=0. 6 2*5#Vf €>tl 
-5. **lC«k?>3S±&E*««©«K6 %©SWA 1 ill 
(Pr.»t=P-AV) di^Ufc. SattAl»Os*0 

1 2 MP a©ArJE^fTTiTtJfc. SS^iKJSUfc i - 
3A-S»ttBH:H&tfft (0. 2X©«#©ifcfc) * 
fU A liOsJSSS 5gsfi«, TiAl 3 S&3 5#S» 
2tt?A 1 1 O-^S^d^feoTVifc. d©^»tt, § 

*v»Tn»©was#^u y ^t?a i j osaeaAtt (Hest 

el 720) ©1 0flfr&&$atttJ&*# WJisif) * 

*©a. iwaufc.fc^ftftfrTT^u^ja® 

«SB3it6B*fiia&»tt. RJ8»«©»C*3lja*fe<' 



(9) 

15 

e £i;*;a\&tfSinsn&A 1 2 o 3 ^cicd^±k:^ 

[0 0 5 7] #J2 

iB«C^W*»U 1 1 0 0 C C"C2 O^HB^flltta 
Ixjfc (HP^«ftJL^i»4 5%<Z» R©#cGDA I2O3- 

1 0 0 um<Dm^<niw%ffiXfc^$®l&1fe'£ntcA I2O3 

fi&JB* H3 cifcEljRSnTV**. dCD^^JC, 
#<Dm&te£*&B»#*> * i - 3 A -*&*t»T7**f -r 

C 0 0 5 8 ] « 3 

AI2O3 6 8$i%RtfTi 02 3 2$«**>Sfc: 
aR«#K»*. «liH8f:3 0 0MPa«^l/ 

C<Z)*AH#96 5»TDT?»o&. dOK»*A I2O3 

§l€^Mg^5S^%^r#iPM^*T^A 
1»* (Alcan 105) &JHHfcliH!> An*:. 31****. 

»»:Al*«^«:Wli;WICD»«<0»&, R«JE8»*© 
□ 7«#tt*»S0>Ss£T? (0 2 I&tf I I0+*OH 

£j£4&<Z)T i A ls+A laOa-C rgJSj £n£££e: 

[0 0 5 9] m 4 ^_ 
A 1 2 O3 5 0§I^(MP a 4, Ceralox Condea, Br 
unsbuettel) i O2 5 0$*X (Riedel de-Hae 

en, Seelze) i>Sfc*»*8** 1 0 0 g*, H 2 Ot 
T4hMn3Y-TZP-»fiig (3Y 3 03 -Z 
rOa, Ltg 2 mm) £/8^T»*b&. a 

rru Sgl 0 mm) SrllzkE"? 5 0-9 0 0 MPaCE 
*T?ffi»t/fc. HC!)*Wa«*f4, C<0*&. 4 9%T 
D (SOMPa) — 5 2%DT (9 0 0 MP a) (DISH 
CC[)K»CD-»*1 10 0ttS«ttl 

&. ECt>K»ftttttA 1 »H*ttA K 9 9. 

9 9 9%) fca^b (ctlf:^TBila#^) , 9 
0 OtTl 0MP a©ArjfX£fC3 O^HSSUfc. 

E©K»*AlSa>S3l*-ttf. SS^t 3 ^ 



^H¥9-2 2 7 9 6 9 
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*3MS**0»S 5XTDiT?©eftt*T«tt»!t 

Sc^kkjsu ^£0, TiOaB'ba^iBsna* 

ofco uCDKSIt 0f-AhOji9 7 0*«3ETatf 
Al»l. 5-5§t%HToTiAl3StfTiA 
1 ©fi-&«3 0$»5S*T7*5ft*o >55%TD(Z)i 

**#UT15D, -tCDBR. 6 2XTDt»ttfrWBi 

<*S^fe3>fco ff^tlfci-SA-KSt^l 

O^i^S 6 MP aVm^ESKi e HI 5 £ 

tan?**:. 

[0 0 6 0] #15 

(a) NiO (Aldrich.Steinheim) , (b) FeaOa 
(Aldrich, Steinheim) , ( c ) N b 2 Ob (Johnson Ma 
tthey, Karlsruhe) , (d) m-ZrOa (Dynazirkon 
F, Dynami t Nobel AG) > (e) M0O3 (Cu-Byproduct, 
Uni Chile, Santiago) , (f) ^Jl^^ h (T i F 
eOj, CSIR, Neuseeland) Rtf (g) ZrOaS^Nb 
»Og«>S&-5B'&« (5 0:5 0) "elfeSfi^fco #J4ch 

raatc AiKjstnasu Ens©tt»ft##fL&. 

^roD^&fC. «4iSSHU3fi3»*5S*^D. AI2 

fjjsh, ^-n^n, *§j&T£^<z>a 1 ©is* 
«5^m%) sairrsztan?*/^ AS»*»ia 

0. S-S/imTj^L 
[0 0 6 1] #16 
#J4<hI^K:, A liOa&U-eZ r02j&>S&£— 3© 
JtlfttWJtfA 1 2 Os 8 0§i%StfZrO 2 2 
0S»XS*T51t»SttaU «4 iH«fc*tf&3L, 

tt, AI2O3 s o*»xft*r*wft»^feic» th* 

©fU^fcSl/T?i - 3 A-ffl»»iiCte^^fc^ 
rOaK»ttS6*A 1 + ^Sbfc 
(£nfc^TttH2-I I Ic#K0 o 
[0 0 6 2] #17 
AI2O3 7 0§S%5t^T i O2 3 0*1^*5^ 
1 0 0 g£#J4 tn*KH2 0 + T7»» 
• 5I^a*c:©xU y :7S5^+K8EL&*6 5X 
50X10mm 5 «:U *£»Sli\ S^C* 
T?2t;/»©liqJttiaaE"ei 2 0 OCS-eifflRkL/, Z<DiE 

$>?fto 8 5 0tT, 2 0m 12MPaOAr-E 

S^l^Tt. ^S0 21©K»tt*KlA I1O1 (StSO. 3 
— 2j^m) ^SSO. T i A 1 a j^S&^OJ&jo^fc^ 
JJRfflfc#U. XRDK«kOiftUi'Prffi^*©Al «5 



(10) 
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[ 0 0 6 3 ] W 8 

T?N>*T;fcftE (0*0 0.- IMP a<Z>Na) "C, 11 
OOtT, 2. 5 XOMgt^A l^^gfSt 

[ 0 0 6 4 ] M 9 
Nb20sS* (H2c#HI) *>S&?K A 1 2 0 3 ^U 
T^£V^ 52%TDO56a^tT^50MPa T-tt 
T^I^^*»a*lfc*tt»«»#: (4mm<Z>i*SRtf2 
OmmCDliac!)n«#) |^»:2 0mm 
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S^SEflsa: IT, A 1 ©SSBfrSS^T* AI2O3 N 
b A 1 3 C^^nl^L ra&<Z>K»fci3^T. 71/ 
* j£^ft<Z)ft to 0 KN b 2 Os £ 5 O fcg 9 A 
*L 2MPaTS<yi/^L (M3 8XTD) v 

(*«*l«fa*oiSJ;?)«iWSti«:) I»i:ttfi 
Lfco NbAl3tt5 5$fi83r?RtfAlRtfAlaO 
3 4 5$ftX3rejfc&£?K 1-1 5 ^mCQAa65?5: 

[0 1 ] *fgBjK:££ i - 3 A-jftjftft&tf i - 3 A- 
JB<0ffi6iK3£;STI2- 

^tt-SA 1 aOatBOffUHftjKT So 



CHI] 



[02] 



i- 3A- Si£<3ffl31 





mmmm 





(11) 



#SPF9-2 2 7 9 6 9 



[03] [H4] 




